Arachidonic acid metabolism among human mononuclear leukocytes. Lipoxygenase-related pathways.
Human peripheral blood mononuclear cells were isolated and assessed for the presence of contaminating polymorphonuclear leukocytes and platelets. Incubations of these cell isolates were performed in the presence or absence of the calcium ionophore A23187 and/or 1-14C-labeled or unlabeled arachidonic acid. Using reverse phase high pressure liquid chromatography with simultaneous monitoring of ultraviolet light absorption at 229 and 280 nm and, where appropriate, of radioactivity, our studies reveal that human peripheral blood mononuclear cells generate leukotrienes C4 and B4 (LTC4 and LTB4) and 5-hydroxyeicosatetraenoic acid (5-HETE) following stimulation with A23187. The ratio of LTC4 to LTB4 was approximately 10-fold greater among the mononuclear cells than among similar incubations of polymorphonuclear leukocytes. Furthermore, the mononuclear cells failed to metabolize LTB4 into the omega-hydroxy or omega-carboxy derivatives that were always present in, and very characteristic of incubations of polymorphonuclear leukocytes. Depletion of monocytes from the mononuclear cells by double adherence resulted in virtual loss of the generation of 5-lipoxygenase-derived products by the remaining nonadherent cells, supporting the conclusion that the monocytes and not the lymphocytes were the source of LTC4, LTB4, and 5-HETE. The presence of both 12-HETE and the cyclooxygenase-derived 12-hydroxyheptadecatrienoic acid correlated with the degree of platelet contamination, suggesting that the platelets account for the presence of these compounds.